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Introduction

When architects, builders, and safety regulators evaluate the fire performance of building components, they often

turn to a well established benchmark: ASTM E94. This standard, published by the American Society for Testing and
Materials (ASTM International), provides a systematic approach to assessing the flammability of building and

construction materials. By offering a reproducible testing protocol, ASTM E94 helps ensure that products meet

safety expectations, comply with building codes, and protect occupants in the event of a fire. In this article, we’ll

explore the origins of ASTM E94, the testing procedures it prescribes, how it fits into the broader regulatory

landscape, and why it remains a cornerstone of fire safety evaluation in the construction industry.

What Is ASTM E94?

ASTM E94 is a standard test method for flammability of building materialsthat measures how a material
behaves when exposed to an open flame. The test quantifies two key indicators: the flame spread index and the
smoke developed index. These metrics allow manufacturers and code officials to compare materials on a common
scale and determine whether they are suitable for use in walls, ceilings, flooring, and other structural or decorative
elements.

Key Features of the Standard

* Flame Spread Index (FSI): A numerical value that represents how quickly a material’s surface flame
propagates.

« Smoke Developed Index (SDI): A measure of the amount of smoke generated during combustion.

¢ Classification System: Materials are assigned categories (e.g., Class A, B, C, D) based on their FSI and SDI
values.

¢ Reproducible Test Conditions: The test specifies specimen size, flame source, and environmental parameters
to ensure consistent results.

Historical Development of ASTM E94

The first iteration of ASTM E94 appeared in 1975, reflecting the growing awareness of fire hazards in residential
and commercial buildings. Over the decades, the standard has evolved to incorporate advances in testing
technology and to address new material types. Key milestones include:

1. 1975: Initial publication of ASTM E94.

2. 2005 (E94-17): Updated test apparatus and expanded material categories.

3. 2020 (E94-20): Revised criteria for flame spread and smoke production, aligning with contemporary building
code requirements.

4. 2023 (E94-23): Latest update incorporating digital data acquisition and enhanced safety protocols.

These updates demonstrate ASTM International’s commitment to maintaining a standard that reflects real world fire
scenarios and the evolving needs of the construction sector.

Core Test Procedures of ASTM E94



ASTM E94 prescribes a precise methodology for evaluating building materials. While the overarching framework
remains consistent, each revision introduces refinements to improve accuracy and relevance. Below, we outline the
essential steps common to all versions.

Specimen Preparation

Materials are cut into standardized dimensions—typically 300 mm x 300 mm squares—ensuring that each sample
presents a uniform surface area to the flame source. The specimen’s thickness is also specified, as it influences
heat absorption and combustion behavior.

Test Apparatus and Conditions

The test employs a vertical or horizontal flame source (a 0.75 mm diameter flame) positioned at the specimen’s
edge. The specimen is exposed for a fixed duration, usually 30 seconds, and the flame’s progression is recorded.
Environmental conditions such as ambient temperature (23 /£ /2 /°C) and relative humidity (50 /£ /5 /%) are controlled to
maintain consistency.

Data Collection and Analysis

After exposure, the specimen is examined to measure the flame spread distance. The flame spread index (FSI) is
calculated by dividing this distance by the specimen’s width. Smoke production is quantified by measuring the
smoke column’s height or by collecting smoke samples for mass analysis. The resulting FSI and SDI values
determine the material’s classification.

Application of ASTM E94 in the Construction Industry

ASTM E94’s relevance extends beyond laboratory testing—it directly informs product design, regulatory
compliance, and building code enforcement. Its impact can be seen in several key areas.

Product Development and Certification

Manufacturers use ASTM E94 to validate new materials before marketing. By achieving a desirable flame spread
and smoke index rating, products can be labeled as “fire rated” or “low smoke,” enhancing their appeal to architects
and developers seeking to meet stringent safety standards.

Building Code Integration

Many local and national building codes reference ASTM E94 as a benchmark for material selection. For instance,
the International Building Code (IBC) and the National Fire Protection Association (NFPA) codes often cite ASTM
E94 classifications when stipulating acceptable materials for interior finishes, wall coverings, and insulation.

Risk Management and Insurance

Insurance providers assess the fire risk associated with construction projects. Materials that meet ASTM E94
standards typically receive favorable underwriting terms, reflecting their lower likelihood of contributing to fire
spread and smoke accumulation.

Interpreting ASTM E94 Test Results
Understanding the nuances of the flame spread index (FSI) and smoke developed index (SDI) is crucial for
stakeholders making informed decisions. Below, we break down each metric and its significance.

Flame Spread Index (FSI)

The FSI is expressed as a percentage relative to a reference material (usually a standard gypsum board). An FSI



of 0 % indicates no flame spread beyond the initial point of exposure, while higher values denote progressively
greater flame propagation. Materials are typically classified as:

e Class A: FSI /"d /5 /% — minimal flame spread.
e Class B: FSI /> /5 /% but "d /10 /% — moderate flame spread.
e Class C: FSI /> /10 /% — significant flame spread.

Smoke Developed Index (SDI)

The SDI quantifies smoke production, often expressed as a percentage of a reference smoke source. High SDI
values can compromise visibility and ventilation during a fire, increasing occupant risk. Typical classifications
include:

e Class 1: SDI /"d /25 /% — low smoke.
¢ Class 2: SDI /> /25 /% but "d /50 /% — moderate smoke.
e Class 3: SDI /> /50 /% — high smoke.

Combined Rating Systems

Some jurisdictions combine FSI and SDI to derive a composite rating. For example, a material with Class A flame
spread and Class 1 smoke may be deemed “fire safe” for interior finishes, whereas a Class C/3 combination could
be disallowed in high rise applications.

ASTM E94 vs. Other Flammability Standards

While ASTM E94 focuses on building materials, other standards address different product categories or testing
conditions. Understanding these distinctions helps professionals choose the appropriate test for their needs.

ASTM E84 (Surface Burning Characteristics)

ASTM E84 evaluates the surface burning behavior of wall and floor coverings. Unlike ASTM E94, which measures
flame spread and smoke production, ASTM E84 also records the flame spread ratio and smoke density on a larger
scale. Materials often undergo both tests to obtain a comprehensive fire performance profile.

UL 94 (Flammability of Plastic Materials)

UL 94 is tailored for plastics and polymers, assessing parameters such as vertical and horizontal burning, dripping,
and afterflame time. While ASTM E94 addresses building materials like gypsum and insulation, UL 94 is essential
for products like cable insulation and electronic housings.

EN 13501 1 (Fire Classification of Building Materials)

European standard EN 13501 1 categorizes building materials into classes (Al, A2, B, C, D, E, F) based on
flammability, smoke production, and toxic gas emission. Although similar in intent, the methodology and
classification thresholds differ from ASTM E94, requiring conversion tables for cross regional compliance.

Common Materials Tested Under ASTM E94

ASTM E94's versatility makes it applicable to a wide array of building components. Below are some frequently
tested materials and the typical performance expectations.

Fiberglass Insulation

Fiberglass batts and loose-fill insulation are commonly tested to confirm low flame spread and minimal smoke.
Manufacturers often highlight Class A flame spread and Class 1 smoke in product datasheets.



Acoustic Panels

Sound absorbing panels, especially those incorporating synthetic fibers, undergo ASTM E94 to ensure they do not
become fire hazards when installed in high traffic areas.

Gypsum Board

Standard drywall serves as a reference material in ASTM E94 testing. Its FSI and SDI values provide a baseline
against which other materials are compared.

Wood and Composite Materials

Engineered wood products, plywood, and composite panels are evaluated to assess their suitability for interior
finishes, particularly in spaces where fire resistance is paramount.
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